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INTERNATIONAL PRELIMINARY 
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1. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as ^'originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70, 1 7)): 
Description, pages: 

1 -6 as originally filed 

Claims, No.: 

1 -9 with telefax of 1 0/1 2/2001 

Drawings, sheets: 

1/5-5/5 as originally filed 

2. With regard to the language, all the elements marked above were available or f umished to this Authority in the 
language in which the international application was filed, unless othenA/ise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority In computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 
n the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-9 

No: Claims 

inventive step (IS) Yes: Claims 1-9 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-9 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive st p 
or industrial applicability; citations and explanations supporting such statem nt 

1. Reference is made to the following documents: 

D1: DE-U-296 00 615 
D2: WO-A-99/65630 

2. Independent claim 1 : 

Document D1 , which is considered to represent the closest prior art, discloses: 

A hand-held (Handgerat, see e.g. page 3, last paragraph) riveting tool (page 
4, third paragraph, line 4) driven by a battery-powered (page 3, fourth 
paragraph, lines 3-4) electric motor (page 4, fifth paragraph, line 1), 
comprising a hydraulically-actuated riveting head (fig. 2), and a hydraulic 
pump (18) driven by the electric motor (page 4, fifth paragraph, lines 1-5), 
whereby when the motor is operated it drives the hydraulic pump to actuate 
the riveting head (page 4, last paragraph-page 5, third paragraph), the tool 
including a tool-actuating device such as a trigger (Druckschalter 16), and 
also including a reservoir for hydraulic fluid (implicitly disclosed, since every 
hydraulic pump requires the provision of a hydraulic reservoir). 

The subject-matter of claim 1 differs from D1 in that: 

the hydraulic supply line from the pump to the riveting head is connected to 
the resen/oir by a reservoir inlet valve which is normally open to allow 
hydraulic fluid to flow from the supply line into the reservoir, in which 
operation of the tool^actuating device firstly closes the resen/oir inlet valve, 
and then switches on the electric motor to operate the pump. 

The technical effect achieved by these distinguishing features consists in 
preventing the hydraulic fluid to flow "back into the reservoir during operation of the 
pump, whereby a fast building-up of the operating pressure in the riveting head Is 
obtained. 
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None of the prior art documents gives a lead to perform the combination of 
features according to claim 1 . 

The subject-matter of claim 1 is considered to be new and inventive (Article 33(2) 
and 33(3) PCT). 

3. Dependent claims 2 to 9: 

Dependent claims 2 to 9 show further embodiments of the riveting tool according 
to claim 1 , their subject-matter is therefore also considered to be new and 
inventive (Article 33(2) and 33(3) PCT). 

4. Document D2: 

Document D2 has been filed before, but published after the priority date of the 
application. If the claimed priority of the application were not valid, then document 
D2 would be novelty destroying for the subject-matter of claims 1,2,5,6 and 7 
(see fig. 2 and page 8, lines 16-34). In case that the applicant enters into the 
Regional Phase before the EPO, the content of European Patent Application 
EP1 089839, which is based on document D2, would be considered as comprised 
in the state of the art according to Article 54(3) EPC and would also be novelty 
destroying for the subject-matter of claims 1, 2, 5, 6 and 7. 

Re Item VII 

Certain defects in the international application 

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 
document identified therein. 

The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b) 
PCT, which in the present case would be appropriate, with those features known 
in combination from the prior art (document D1). being placed in the preamble 
(Rule 6.3(b)(i) PCT) and with the remaining features being included in the 
characterising part (Rule 6.3(b)(ii) PCT). 
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CLAIMS 

^ 1 . A hand-held riveting tool driven by a battery-powered electric motor, 

'-y 5 comprising a hydraulically-actuated riveting head, and a hydraulic pump 

driven by the electric motor, whereby when the motor is operated it drives the 
hydraulic pump to actuate the riveting head, the tool including a tool- 
actuating device such as a trigger, and also including a reservoir for hydraulic 
fluid, the hydraulic supply line from the pump to the riveting head being 
1 0 connected to the reservoir by a reservoir inlet valve which is normally open 

^ to allow hydraulic fluid to flow from the supply line into the reservoir, in 
which operation of the tool-actuating device firsdy closes the reservoir inlet 
viaive, and then switches on the electric motor to operate the punqs. 

2. A riveting tool as claimed in claim 1, in which release of the tool-actuating 
15 device firstly switches off the electric motor to stop operation of the pump, 

and then opens the reservoir inlet valve. 

3. A riveting tool as claimed in claim 1 or claim 2, in which the reservoir inlet 
valve when closed by operation of the tool-actuating device as aforesaid also 
acts as a pressure-relief valve to relieve over-pressure of hydraulic fluid. 

20 4. A riveting tool as claimed in claim 3 in which the reservoir inlet valve is 
urged closed by a first spring wi A a first predetermined force and is urged 
open by a second spring with a second predetermined force, operation of the 
tool-actuating device removing the action of the second predetermined force, 
whereby the valve is thereafter held closed by the first predetermined force 
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regardless of sustained operation of the tool*actuating device, thereby to 
provide a predetennined pressure at which the valve acts as a pressure relief 
valve as aforesaid. 

5. A riveting tool as claimed in any of the preceding claims in ^K^ch the 
5 riveting head is adapted to place blind brcakstem rivets. 

6. A riveting tool as claimed in any of the preceding claims, in which after the 
motor has been operated to actuate the riveting head as aforesaid and is then 
switched off, the riveting head is returned to its initial position by means 
independent of the head actuating means. 

10 7. A riveting tool as claimed in claim 6, in which the head is tetumed to its 
initial position by means of a spring. 

8. A riveting tool as claimed in any of the preceding claims, in which the 
electric motor, in uscf,^tates in only one direction. 

9. A riveting tool as claimed in any of the preceding claims, in which the 
1 5 hydraulic pump is a reciprocating pump. 
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This International Search Report consists of a total of 2 sheets. 
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1 . Basis of the report 

a. Witti regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otiienwise indicated under tills item. 



□ 



the international search was carried out on the basis of a translation of the international application fumished to tills 
Auttiority (Rule 23.1(b)). 



b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed together witti the international application in computer readable form, 
fumished subsequentiy to this Authority in written form, 
furnished subsequentiy to this Authority In computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequentiy furnished written sequence listing does not go beyond tiie disclosure in the 
international application as filed has been fumished. 

the statement ttiat the information recorded in computer readable form is identical to the written sequence listing has been 
fumished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 
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|X| the text is approved as submitted by the applicant. 
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5. Witti regard to ttie abstract, 

[X| the text Is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by tills Authority as It appears In Box ML The applicant may, 
within one month from the date of mailing of this intemational search report, submit comments to this Autiiority. 

6. The figure of the drawings to be published witti the absfract Is Figure No. J 

I I as suggested by the applicant. None of the figures. 

|X| because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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RIVETING APPARATUS 
The present invention relates to riveting apparatus, and more particularly to 
hand-held riveting apparatus of the type in which is driven by a battery-powered 
5 electric motor. 

One such form of apparatus is described in US 5 473 805. This is a tool for 
riveting by means of blind breakstem rivets of the well-known type in which the rivet 
is placed by pulling a breakable stem with respect to a tubular body. The pulling 
head includes a reciprocable element, which is permanently connected to the electric 
1 0 motor by means of a mechanical gearbox, the electric motor being reversible in order 
to reverse the movement of the reciprocable element. Riveting tools according to US 
5 473 805 have found acceptance in industry, but however they have the 
disadvantage of being relatively inefficient. 

The present invention aims to allow the design and constmction of riveting 
15 apparatus which is more efficient. 

The invention provides, in one of its aspects, a hand-held riveting tool as 
defined in claim 1 of the appended claims. Further features of the invention are 
defined in the various sub-claims. 

A specific embodiment of the invention will be described by way of example 
20 and with reference to the accompanying drawings, in which: 

Figure 1 is a section through a hand-held battery-powered breakstem blind 
riveting tool; 

Figure 2 is an enlargement of part of Figure 1; 
Figure 3 is a view on the line III of Figure 1; 
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Figures 4A, 4B and 4C show progressive positions of the reservoir inlet 

valve; 

Figure 5 is an enlarged, partly sectional, view in the direction of the arrow V 
in Figure 1; and 

5 Figure 6 is a schematic block diagram of the hydraulic circuitry of the tool. 

The hand-held tool of this example is conventional in its general layout. It 
includes a breakstem riveting head 1 1 with an annular nosetip anvil 12 for supporting 
the shell head of a blind breakstem rivet (such as that available in many coimtries 
under the Registered Trade Mark A VEX), the protruding stem of which is gripped by 

1 0 reciprocable jaws (not shown) carried by the forward end of a reciprocable drawbar 
13. The rear end of the drawbar is connected to a head piston 14 reciprocable in a 
hydraulic cylinder 15. The piston 14 is actuated to place a rivet by supplying 
hydraulic fluid under pressure to the cylinder space 16 in front of the piston. After 
placing of a rivet the piston is returned forwardly by a spring 17. A suitable 

1 5 receptacle (not shown) may be attached to the rear end 21 of the head, to receive 
broken-ofif parts of rivet stems. The operation of the riveting head 1 1 is 
conventional. 

The tool includes a reciprocating hydraulic pump 22 and a reservoir 23 for 
hydraulic fluid. The pump is operated by an eccentric cam 24, which is rotated, 
20 through a reduction gearbox 25, by means of an electric motor 26, When the pump 
is operated it draws hydraulic fluid from the reservoir 23 through an inlet non-retum 
valve 27, and supplies hydraulic fluid to the riveting head 1 1 through an outlet non- 
retum valve 28. A ftuther trigger-operated reservoir inlet valve 29 is also connected. 
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as shown in Figure 6, betweeit the outlet side of the outlet non-return valve 28 and 
the reservoir 23. 

The reservoir inlet valve 29 is normally open so that it allows hydraulic fluid, 
to flow from the head space 16, to the reservoir 23. The valve 29 is closed by 
5 actuation of a trigger 3 1 which is pivoted at 32 to the body of the tool, and carries a 
pair of projections 33 which contact the valve 29 in order to actuate it. 

Mounted adjacent the trigger-operated valve 29 is an electrical switch 34 
(Figure 4), which is connected by means of electrical wiring (not shown) to actuate a 
relay 35 to connect a battery 36, housed at the bottom end of the pistol grip 18, to 

10 actuate the motor 26 to drive the pump 22. 

The arrangement of the trigger 31, valve 29 and switch 34 is such that, when 
the trigger 3 1 is progressively depressed by progressively increasing force from the 
flnger of an operator grasping the pistol grip 18, firstly the valve 29 is closed, 
thereby preventing flow of hydraulic fluid into the reservoir 23, and thereafter the 

1 5 switch 34 is closed, thereby starting the electric motor 26 and the pump 22. When 
the trigger 3 1 is released, firstly the switch 34 opens to shut off the electric motor 26 
and pump 22, and thereafter the valve 29 is opened. Moreover, it is arranged that 
during the time when the valve 29 is closed as just described, nonetheless it can still 
operate as a pressure relief valve to relieve into the reservoir any dangerously high 

20 pressure of hydraulic fluid which may build up. As previously mentioned, the switch 
34 is mounted adjacent the valve 29, so that the actuating button 37 of the switch 
(see Figure 4) is actuated by a moving part of the valve 29 which is moved by 
operation of the trigger 31, 
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Figure 4 shows the construction and operation of the valve 29. It comprises a 
generally cylindrical tubular body 38 in which can reciprocate a generally cylindrical 
valve member 39. In the top end wall 41 of the valve body 38 is a circular inlet port 
42, which can be closed by means of a conical projection 43 at the top of the valve 
5 member 39. When the inlet port 42 is open it conmiunicates with a lateral outlet 44 
to allow hydraulic fluid into the reservoir 23. Around the lower part of the valve 
member 39 is a sleeve 45, the lower end of which protrudes from the valve body 38 
and bears against a washer 46 held on to the lower end of the valve member 39 by a 
circlip 47- The lower end of the sleeve 45 is enlarged into a flange 5 1 which has a 

10 transverse extension in the form of a lug 52 (Figure 5). The trigger projections 33 
contact the imderside of the sleeve flange 51, and the projecting lug 52 is aligned 
under the switch 34 so that the lug can contact the switch button 37 to actuate the 
switch, as will be described later. 

The valve member 39 is urged upwardly into the closed position by means of 

15 a first helical spring 48 acting between the valve body 29 and the upper end of the 
valve member 39. It is urged downwardly into the open position by means of a 
second helical spring 49, acting between the valve body 29 and the sleeve 45, and 
thereby through the washer 46 and circlip 47 on the valve member 39. 

The two springs 48 4& 49 are identical, so that the valve member 39 is 

20 normally held "floating" in the open position, as shown in Figure 4A. Figures 4A, 
4B and 4C are aligned vertically with each other to illustrate the relative positions of 
the sleeve 45, valve member 39 and trigger 3 1 at different stages in the progressive 
operation of the trigger 31. Figure 4 also illustrates the relative vertical alignment 
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(but not the horizontal alignment) of the switch 34 and its button 37. Figure 4A 
shows the position with the trigger 3 1 not operated, i.e. in its rest position; the 
sleeve 45 is held in its lowest position by the second spring 49, and the valve 
member 39 is in its lowest or open position, as explained above, and the switch 34 is 
5 not actuated, i.e. it is in its "off' position. 

When the operator actuates the trigger by applying a progressively increasing 
force to it, the projections 33 bear on the flange 5 1 of the sleeve 45, to push it 
upwards, thus progressively compressing the second spring 49 and allowing the first 
spring 48 to progressively push the valve member upwards, towards its closed 

10 position. Figure 4B illustrates the valve member 39 in its fully closed position, with 
the conical projection 43 sealing the inlet part 42 imder the urging of the first spring 
47. The switch 34 is still not actuated, i.e. it is still in its "off' position. 

As the operator applies still more force to the trigger 3 1, the projections 33 
apply more force to the bottom of the sleeve 45, and lifts the sleeve 45 out of contact 

1 5 with the washer 46, whilst compressing the second spring 49 even further. When the 
sleeve 45 has left contact with the washer 46, the second spring 49 no longer has any 
effect in reducing the closing force exerted by the first spring 48 on the valve 
member 39. Hence the closing force on the valve is a predetermined known value, 
so that the valve will operate as a pressure relief valve at a predetermined over- 

20 pressure of the hydraulic fluid. This will allow hydraulic fluid to be safely retumed 
to the reservoir 23, regardless of sustained operation of the tool —actuating device, 
i.e. if the operator keeps the trigger 3 1 depressed for a long time so that the head 
piston 14 contacts the cylinder cap. 
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As the sleeve 49 continues to rise in this way, its projecting lug 52 actuates 
the button 37 of the switch 34. This starts the electric motor 26, which operates the 
pump 22. This applies hydraulic fluid under pressure to the space 1 6 on the pulling 
head 11, thus actuating the head mechanism to place a rivet, the drawbar 13 being 
5 retracted against the urging of spring 17. When the rivet has been placed, the 

operator releases the force on the trigger 3 1 . The sequence of movements described 
above is reversed. Firstly the sleeve 45 descends, allowing the switch 34 to tum off 
and stop the pirnip 28. Then the valve member 39 is allowed to move away from the 
inlet part 42, thus allowing hydraulic fluid to be ejected from the head cylinder space 

10 16 by piston 14 imder the urging of spring 17, and into the reservoir 23. The piston 
14, drawbar 13 and the riveting head are thus returned to their initial positions by the 
spring 17, and not by the electric motor 26. Thus the electric motor, in use, rotates in 
only one direction. The valve 29 returns to its rest position illustrated in Figure 4A. 
It is foimd that a battery-5perated hand-held riveting tool as described above 

15 is substantially more efficient than the prior art tool referred to in the preamble due 
to the conversion of rotary motion to linear motion by hydraulic means instead of 
mechanical means, and the use of a uni-directional electric motor, i.e. one which is 
electrically actuated so as to rotate in only one direction, i.e. to actuate the riveting 
head, but not to return the riveting head its initial position. 

20 The invention is not restricted to the details of the foregoing example. For 

instance, it could be applied to a tool for a form of riveting, other than blind 
breakstem riveting, e.g. blind repetition pull-through riveting, the installation of 
threaded inserts, or self-piercing riveting. 
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CLAIMS 

1. A hand-held riveting tool driven by a battery-powered electric motor, 

5 comprising a hydraulically-actuated riveting head, and a hydraulic pump 

driven by the electric motor, whereby when the motor is operated it drives the 
hydraulic pump to actuate the riveting head. 

2, A riveting tool as claimed in claim 1, including a tool-actuating device such 
as a trigger, and also including a reservoir for hydraulic fluid, the hydraulic 

10 supply line from the pump to the riveting head being connected to the 

reservoir by a reservoir inlet valve which is normally open to allow hydraulic 
fluid to flow from the supply line into the reservoir, in which operation of the 
tool-actuating device firstly closes the reservoir inlet valve, and then switches 
on the electric motor to operate the pump. 

15 3. A riveting tool as claimed in claim 2, in which release of the tool-actuating 
device firstly switches off the electric motor to stop operation of the pump, 
and then opens the reservoir inlet valve. 

4. A riveting tool as claimed in claim 2 or claim 3, in which the reservoir inlet 
valve when closed by operation of the tool-actuating device as aforesaid also 

20 acts as a pressure-relief valve to relieve over-pressure of hydraulic fluid. 

5. A riveting tool as claimed in claim 4 in which the reservoir inlet valve is 

^ urged closed by a first spring with a first predetermined force and is urged 

^ open by a second spring with a second predetermined force, operation of the 

tool-actuating device removing the action of the second predetermined force. 
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whereby the valve is thereafter held closed by the first predetermined force 
regardless of sustained operation of the tool-actuating device, thereby to 
provide a predetermined pressure at which the valve acts as a pressure relief 
valve as aforesaid. 

5 6, A riveting tool as claimed in any of the preceding claims in which the 
riveting head is adapted to place blind breakstem rivets. 

7. A riveting tool as claimed in any of the preceding claims, in which after the 
motor has been operated to actuate the riveting head as aforesaid and is then 
switched off, the riveting head is returned to its initial position by means 

1 0 independent of the head actuating means. 

8. A riveting tool as claimed in claim 7, in which the head is returned to its 
initial position by means of a spring. 

9. A riveting tool as claimed in any of the preceding claims, in which the 
electric motor, in use, rotates in only one direction. 

15 10. A riveting tool as claimed in any of the preceding claims, in which the 
hydraulic pump is a reciprocating pump. 
11. A hand-held riveting tool, substantially as hereinbefore described with 
reference to, and illustrated in, the accompanying drawings. 
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